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(j^ey Scheme) to spell on and icentify practical ai, will 
components, The 37 ll'i.ii ol i“i 0 c*.w.riical :i,iginevrit.g -i,j;.j..ijClGgj, 
has been systematicallY analysed with the help of i 
of experts, expew-wcei teachers .nd currinlin. 


The follo\4ng steps were followed in analysis of 
the courset- 

D Listing of job opportunities 

2) Writing activities under each job 

3) Analysing activities fo'rthe Identification of 
cognitive, affactlve and psychmotor skills 

4) Deilviag th' course objectives to determine 
currlculnm areas. 

6 ) Drsignin,. syllabus on the basis of above analysis 
It is lioioct that this course which has bean 
analysd*on the basis of job-analysis and sctual 
duties parformd by the workers either tn industry 
on wage aiiwloynient or carrying out tholr own 
business, vnll help in making the programme really 
job orient id, 
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pj-RHNG-OFF 113 - RemavdL di cutting tools 

JOB, J3S Of ^ ^ . 
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on til6 tool t>y using ' 
circular scale on cross-slide 
li id- screw. 

otirting the lathe machine 
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Vocational Coarse in Kechanieal Iielinology 
Ganer^l Objaetivet 

The staJent shoall bj abh to acqiiro skills an! 
compotondes in thu oparation cf siiapl; ciachlno tool 
lik.- lathe, shaper, tool jilncor ani in fitting 'Ond 
wol^tng so that fte is able to dther sot up his own 
woitshop/and be self enployo" or get a wage eoployment, 
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Specific Instructional Objjctiv^j 


(i) should be able t:) r.^oagnise the parts of the 
lathe machine anl laio'v,' its functions. 

(ii) shouli be able tj m -kt simplj jobs with accuracy 

(iii) should be able to raako tapersj screw threaifs 
(L.H. & R,H.) drill hole, boro, groove, stop 
turning. 

(Iv) should be able to use three jaw chuck, four 

jaw chuck, a catch plate or face plate and collets 
and steadies. 

(v) should be able to uso the lathe machine cross slile 
accura-tely and know the least couUt 

(vi) should be able to Icnow the different speeds and 
foods available on the machine and how to 
select the proper "aid fo-^d dopen.ding upon 
the size and mat ori 1 cf the j b and material 
of the tool* 

(vli) should know about th,. ^chang: goars^ wheels 

systems in ordjr t > obtain a variety of speeds 
for tho 'lead scrow', 'which will enable to have 
"different feeds in', screw pitches. 



(viii) 


- 32 - 


shoul'J know about th^. uso of Ueaj contra and 
revolving centra, 

(ix) should be abl^ tj use the measuring Instruments 
like micrometer, vernier calliper 

(x) should know about uic cuttinr^ tool geometry, 
tool materials, tDol hollars, tool posts and 
types of single point tools available to work 
on lathe machine, 

(xy should know about ohe knurling operation 

(xLl) should know about truing d^b, 

(xLii) should know about th^^ ports of the shaping 
machlno and its functicns, 

(xlv) should know about thv rccipK)eating motion of 
the tool and stroke; iLngth and its setting 

(xv) should know about drills and Irilling machine, 

(xvi) should know how t3 mc.rk exact positions where 

the holes have t^ Ov. 'rilla 1 

(x:vil) should also know the use of r mars to get 

accuracy In ’’iamat^jr .f '"rillad holes. This Is 
a finishing operation. 




(xviil) 

(i}Cl3C) 

Cxx) 


(X3d) 

(xxLi) 

(xxLii) 

(xxlv) 
(xxv) 
(xxvi) 

(xxvii) 
(xxvlii) 
(xxLx) 


(xxx) 
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should know ibout -rill chucks, 

should know about chv. £.±ln.iinii of drills 
should know about h:ncl tools like spanners, 
files, pliers, hauuners, chisels, screw drivers, 
scrapers, surfac.i platw, hacksaw, hand shears, 
vice ets, 

should know the us,j of feelers Jiauge and oake 
assembli-tes with its use 

should be able t) '.ssuablo bearings and also 

disassemble theta whoa nvode], 

should be ablb ta secure gearwiaeel to the 

shaft with the help of keys. 

should be able to ’3 oxy-acetylane wading 

shoull know about vile, us elect rices 

should be able to prepare the edges for 

different types of joints. 

should be able to wel^ cast iron 
should be able to lo electric are welding 
should be able to understand the engineering 
drawing i.e, blue print of the detail and 
should be able t) r .-d the various ditaon- 
si on from the blue print, 

should be able to uhdorstanl the ortho graphic 
proje<Stions, system of riiaensloning and 
systoci of showing tol(..ranees on parts. 
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(xjod) shoull be able to m\,rstanl the systoia 
of limits an.l fits .s per Iniian standards 

(xxxli) shoull know about v-.iicus engineering materts 
in use, 

(xxdii) should be able to .i kt springs an'! colls on 
lathe machines 

(xxriv) should be able to ala components from sheet 
metal by spinning 

imu) should be able to prcpors .Kwing from given 
component s, 

(mvi) should be able to visuflise object from given 
orthographic projectimsi 
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MMMlaUi TSCHNOLOGY 
PilPfiR-I 

lathe: machine 

Classification 

Specifications 

Names of various parts and sub-assjub lies of centre 
Lathe, and their functions. 

Difference between general purpose lathe machine 
and special purpose lathe machine. 

Iccessorios of S. S, and S. C* Lathe machine, vis. Lathe 
centres, face plate, Angle plate, Three law chuck, 
four Jaw chuck, collfit, mandrels, steady rest, moving 
rest, Taper turning attachment. Desciaptlon of the above 
ao :S 3 ories giving their sketches .ia.l tjlaborating their uses 

Lathe Toolst Their classification, Tool material viz. High 
carbon steel, High speed steel, cirbido tipped tools* 

Speed, feed and -'epth of cut* Thair sdection 

Geometry of single point cutting to?l, various angles 
and their values for cutting diff-jrjnt iiictals* 

Special purpose tools, viz. facing t^ol, Farting-eff-tool, 
external thro.d cutting tool, knurling ttcl, boring tool. 

Lathe Operations* Surfacing, sllUnj, and screw cutting. 
Manual as well as automatic operations* 
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Eicd^ 5 plain turning, Taper turnin', (ixtdmai 
thread cuttlng and chamfering* 

Calculations for cutting external threads viz. oatilc 
threads aU'J threads, 



Exerdsss based on Syllabus mentionj,! above., list 
of blue prints attached, at the end of this book to 
serve as samples, 
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MSCHMia'lL TECHNOLOGY 
PAPER - II' 

TiyjGTHEERLNG M'.TERIiiLS ; 
physical popartiGS of metals. 

hardnessj toughnc-ssj strength,BilttIflti«ss, elasticity, 
nialleatiility, ductility. 

Pbrrous Alloys^ 

Cast Trors!comp: siticn, properties iul ustd of Qrey cast 
Iron and S.G* Iron, Affects of alloying cl am cuts on the 
prepartios of cost Iron* 

Wrought Iron, composition, Properties ..nd uses* 

iVLloy staelss Alloying nLements for stct-1 anl thoir 
affects on its properties. 

Special alloy steels vir* chronium st^a, Nickel stod, 
Stainless steel, nanganess steel, Aalybdenom steel 
Tungstem steel vanadium steel, High spt?cd steel, Their 
composition, properties and uses* 

Designation of cast iron and steels icocrding to Indian 
standard 

Equivalent Indian standards for various foreigii st-indards 
regarding different engineeiing matori ls# 
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Non-Ferrous /J.loys* 

jlluniinum and its alloys viz. .lluininiuiA cc.pper alloys, 
Duralubinium, Thd.r compopsltion, propcrtios 'ml uses. 

Brasses* Their composition, properties •nd uses, 

Bronaes* Their composition, properties end uses. 

SLementary treatment of non-metallic materials z-t 
const ruction, 

Stmple heat treatment methods viz,, ..mneoling, Njimalising, 
Case hardening and Tempering, 

FITTINGS 

Hand tools, hammers, pliers, spanners wrenches, punches, 
jH-les, taps and dies, screw :Mvers, h’.cksaw, try-square. 
Their d as crip ti on and uses* 

Measuring tools-outside caliper, inside- caliper, odd-leg 
caliper, combination set, Their de scrip tic-n and usts. 

Marking toolsi V-block, surface plat^, scriber, steel scale, 
narking gaUj^e, Their descripti:.n on I ust S* 

Drilling machine-bench type, its 1 ascription ‘ind workding. 
Grinding machine, Bench type, its 1e3cil|ition ml workihg 

Exercises basal on the syllabus mehbi mei above* 

List of Exercises attached at the end of this book 
to serve as samples* 
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* * ml 

Mechanical Technology 

£mr m 

(Engineering Drawing) 

Dravdng instrutaents anl their uses . 

Layout of drawing sheots-lrawin ' sheets and thdr 
sizes - Information on drawing ahe^ts-Part list in case 
of sub ass'crablies -Bblding of plints. 

Scales; Orlionary scaloj vernier scalL,;, :nid diagonal 
s cal e-Ren re sent a ti on of scales lau ronresontation of 
different scales on the same sheot. 

I 

Lines and lottoiings according of Indian Standard IS 696 - 3972, 

Orthographic prr:-jections» 1st ani 3rd. angle pro,^ection- 
Drawlng of a third view frontw) viv.ws of a machine 
compoinent- Sketching orthographic views from 
oictorlal views os well as orth) ;raphic projection of 
simple machine elements and vice versa RoaUng and 
internretation of bluepilnts of simple machine components. 

Screw thread t Definitions of various dements of a 
thread-pitch ;and lead-right hanl oaid left hand 
threads. Multi start threads - V'.iicus forms of 
screw threads viz. Metric thrj'-Is, b.3,W. threalsj 
threads, pipe threads- 
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Square threads - Acme threads- JlrvuzalM thread’s- 
Buttress threads - ilnd Knuckl-) threads, 



Drawing sheets based an the syU'-bus 
ciantlonad above, 

One Drawing Sheet on each topic. 
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MECIMcaL TECH>TOLOGI 
P.:^BR-IV 

Litaitsj fits, and tolerances 

Neel for limit systems. Types of fits viz. deai^ce fits, 
transition ifits, interf erence-ftts, cloborating the 
above Trfith example, Limit gauges '.n'. end their application 
limits and tolerances and correlatijii .f alio van cq vd.th 
the type of fit, 

PITTING ^ 

Measuring instrumentsi Vernier caliper, Micrometer 
their description and uses. 

Gauges^ Depth gauge, standard wire gauge, f^'Cler gauge, 
screw thread gauge. 

Twist Drill and Reamer t; Geometry )f cutting slgos of the 
twist drill and its construction. Use^ of rearaors as 
finishing tools. 

Power H-'cksaws Description and working. 

Torque wrench; Construction and its use. 

Grinding macl^ine ; Bench type,its description an*! 
working. 

Welding 

Classification of wol'Ung methods. 
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principi c3 0 f 0xy-acetylene gas wolCl ng, io-j/ 
pressure anl high, pressure gas wel-ling aetha 
Different types of flames ani th^r Uses. 

Jluxj its conpositibn arid fCinbti-Dnst 

J^acttic Ire Welding, its pilciplo, crge 
preparation ‘and its importance, '^ypes of 
welded joints, eequipment required for 
metal electrode arc welding method using 
(i) /w G. supply (ii) D, supply 

^lux coated electrodes and their comr: sitlm 
for welding different alloy steels. 

Jt^ectric Resistance wel-dings Its pilclpie, 
Control of current and resistance in the 
circuit. Description and working of spot 
welding machine. 

Exercises based on the syllabus oontiined above. 
List jf Eotpeilments* 
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welding 

A- GAS welding 

Leering to fom bead, 

MaMng of a Lap joint of sheot motal 

Mailing of a small box of shout riut 1, 

Brazing of a cast iron jjob using gas welding 
torch 


B, Electric Arc '.^ellin:: 

Learning to form bead on 6 mm* thick plates. 
Making of a lap joint 

Making of a Butt joint 
Ma3d.ng of a T-join^ 

Learning of wolding in vertical direction 

(Material for Arc. Welding 
Exercise 6 mm thick ms. pl -tvS.) 

Bitting exercise 

Blue prints attac-hod at the end of this 
book to servo as samples 
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MDCHmcIL TBGHNuDOuI 
PAPER - V 

ENGINE CENTRE LE.THB MACHINE. 

Snadal operations viz. drilling, bDiinc :ni Intemil 
thread out ting, calculations regarding internal thread cutting. 
Taper turnings using off-set methoi. 

Use of four ja^ chuck. 

Knowledge about Morse tapers 

IrecticDn of lathe machine. 

Care and maintenance of lathe machine 

Safety rules of the work-shop 

Shaping machine 

Working principle^ Essential features viz. Head sUcie} 

Ram, Swivel plate, dapper box, Table, 

Mechanismi-to control stroke length, starting of stroke, 
lutomatc feed machanism. To elaborate these using 
neat sketches. 

Care and Maintenance of l) Lathe 2) Shaper 3) 'Tool 
Grinder 4) Bench Drill. 

Erection of i) Lathe 2) Shapor 3) dbei GrLnIar 
4) Bench Drill 




Safety oonsi:leratlon in a workshoj 

B.(ientary treatient pertalninj to 
enterpreneurship, 



EXERCISES B .SSD OR fflE S^LBJ HJEtON 

il SSR OF EXERCISES iTfilCHED. (SLUEHURTS) 
THE m OP THIS BOOK TO SM AS S^W®. 
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Mechanical Technology 

p^er - VI 

(Engineering Drawing) 

Isometric Projections! Braving ef isometric scale-i 
distinction between (a) isometric drawing and 
isometric projection, 

(b) isometric lines and non isometric lines-preparlng 
cfrawing of a rectanle, hoxapn, pentagon, circle 
and arci procedure for nrepaiing isometric sketching 
of simple block involving dr do, arc and angles 
Isometric skectching of sinplo machine compon'ants. 
pictrocial views. 

Details of the following mechanical tlcanentss- 
Knuckle Joint 
Jotter Joint 

Journal bearings-plummer block- 
Bracket bearings. 

Pulleys 

Issanbly of the above units an^ their sectional 
views viz, front view, Top view and sl'^e view* 

Keys in thdr assembled vi jw like sunk kgy, feather 
key, woodruff key, spline 'coys. 

Nomenclature of geomatry of spur gears. 
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Conventional representation of cotmon feotures anl 
uateilals ns per liS* 696-1972 

Dinensioning and loleronclng, 



Exercises based on the syllabus ratimol above* 

(at least four exercises out of which one shuuli be 
from each chapter mentioned iiboTe,) 
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T.ist of EgulpmcntSt 

1* Set of openon-led spanners* 

2, Set of rinc spanners 

3, Set of Bqx spanners 

4, Set of .'illon keys 

5, Set of gears 

6, Grin.'ling attachment 
7* Milling attachment 

a. Taper Turning attachment 
9* Lathe machines rests 

10. Lathe chucks 

11, Tvjist drills 
12- Center . Drills 

13. Bench Drill machine 

14. Drill chucks 

15. Bench-vice 

16. Vt/o rklng table 
17* Surface plate 

Surface gauge 
HD. ScriLer 

21. Scraper 

21. CJhipping tool s 

22. DLffGrant size Bimmers 

23. A set of files 
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24, Set of tans ilth banclle 

25, Set of lies idth hanjle 

26, HL3'Ck*s-¥ blades and Hack - saw fraae, 

27, Measuiing scale and Tools (Insil- tun outside caliper) 
2B. Measuring Instruments (?emlar caliper, micioaetW) 

Hal gauge 

31, Hectric ire wddlng set conploto with lails, electroio 
holder and scr -en 

31, Oxy-acetylens gas welding set caaplctc with welding 
torch, nozzles, lighter an’ ia;;Ls, 

32, pressure gauges for oxygen an! acityltiie gas cylinders, 

33, Working Tables, one each for gas welding and electric 
are wel ding 

34, Welding rods and welding fluxes. 
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